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Executive Summary
We surveyed unionids at 11 sites in the lower Apple River and 79 sites in the Mississippi River at Lost
Mound National Wildlife Refuge in August and September 2001. In the lower Apple River, we found live
unionids at all 11 sites totaling 559 individuals of 22 species, and an additional seven species as
weathered shells. Included were live specimens of the Illinois Threatened Ligumia recta, which we
collected at four sites, and weathered shells of the Illinois Threatened Cyclonaias tuberculata and
Elliptio dilatata. Lasmigona complanata (19.0%) and Tritogonia verrucosa (18.6%) were the most
abundant members of the community, and up to 15 species and Catch Per Unit Effort (CPUE) of 22.8
unionids/hour were found at a single site. Unionids were most abundant and species rich at upstream
sites which had more diverse habitat and coarser substrate. In the Mississippi River, we found live
unionids at 81% of the sites sampled totaling 2,440 individuals of 26 species. Included were six
individuals of the Federally Endangered Lampsilis higginsi, which were collected live at 4 sites, the
Illinois Threatened Ellipsaria lineolata and L. recta which were collected at 3 and 9 sites, respectively,
and the Iowa Endangered Pleurobema sintoxia and Iowa Threatened Strophitus undulatus which were
collected at one site each. An additional eight species were collected as weathered shells, including the
Illinois Threatened C. tuberculata, E. dilatata, and Fusconaia ebena, and Illinois Endangered
Plethobasus cyphyus. Amblema plicata (35.1%) was by far the most abundant and widespread species in
the study area. Other relatively abundant species included Obliquaria reflexa (17.9%), Fusconaia flava
(9.2%), Lampsilis cardium (6.1%), Quadrula quadrula (6.5%), Pyganodon grandis (6.0%), and Obovaria
olivaria (6.0%). Up to 16 species and CPUE of 402.0 unionids/hour were found at a single site. There
were 14 sites with CPUE >200 unionids/hour, and 18 sites with >10 species. In the Unionid Sanctuary
above Lock and Dam 12, we collected 664 live individuals of 20 species. At five of the 14 sites sampled in
the Sanctuary, CPUE was >200 unionids/hour, and >100 unionids/hour at three additional sites.
Although zebra mussels were more prevalent in the Unionid Sanctuary, unionid species richness was
equal to studies done in 1987 and 1990, prior to the zebra mussel invasion, suggesting that unionids
have not been severely impacted.
iii
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INTRODUCTION
The Savanna Army Depot officially closed on March 18, 2000, as part of the Base Realignment and
Closure Act. The current proposal is to transfer 5286 ha of land to four agencies: 3806 ha to the U.S.
Fish and Wildlife Service (Service); 1187 ha to the Local Redevelopment Authority; 184 ha to the
U.S. Army Corps of Engineers; and 109 ha to the Illinois Department of Natural Resources (IDNR).
If the proposal were accepted, the land transferred to the Service would become the Lost Mound
National Wildlife Refuge (hereafter referred to as Lost Mound). Lost Mound would be managed by
the Service in cooperation with the IDNR.
The more than 3800 ha refuge is primarily composed of bottomland hardwood, upland sand
prairie/savanna, and big river habitats, and is home to two Federal and 45 Illinois listed plants and
animals. Lost Mound is bordered by the Mississippi River, which includes an extensive network of
backwater lakes and sloughs, as well as several channel border islands. The Apple River, the lower
reach of which borders the southern edge of Lost Mound, is another significant water body associated
with the refuge, and is the largest stream drainage in extreme northwest Illinois.
The unionid fauna of the upper Mississippi River historically comprised 51 species, about 40 of which
are still extant (Havlik and Sauer 2000), however due to their rarity several of these are seldom
encountered. Collections dating back to the early 1900's have recorded 32 species from the vicinity of
Lost Mound, although little information exists on their distribution and abundance. Only 11 unionid
species are recorded from sporadic collecting in the Apple River (INHS mollusk collection), none of
which is from the lower reach. The unionids recorded from Lost Mound include the Federally
Endangered Higgins eye (Lampsilis higginsi) and six Illinois listed species.
The objectives of this study were to determine 1) the overall species composition of unionids, 2) the
distribution and abundance of unionid communities, and 3) the status of Federal and Illinois listed
unionids in the Lost Mound reach of the upper Mississippi River and lower Apple River. This data
will provide baseline data to allow future comparison for monitoring of unionid communities, and
provide information to resource managers on which to base management decisions.
MATERIALS AND METHODS
We sampled unionids using timed searches to provide a measure of abundance per unit effort at each
sample site. This method of sampling not only gives a semi-quantitative measure of unionid
abundance for future comparisons, but it is also the best method to determine species richness of
unionid communities (Strayer et al. 1997, Vaughn et al. 1997, Obermeyer 1998).
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Figure 1. Unionid sample sites in the Mississippi River and lower Apple River at Lost Mound.
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In the lower Apple River we sampled for unionids at 11 sites between Hanover, Jo Daviess County,
to near its confluence with the Mississippi River from 28 to 31 August 2001 (Figure 1). Although
much of this stream reach is outside the boundaries of Lost Mound, for the sake of simplification in
reporting results, we do not distinguish between these areas. Two to four people collected unionids
by hand while wading and with SCUBA. Due to turbid conditions at most sites, we searched for
unionids by sweeping hands back and forth on the substrate surface and by probing the substrate to
find buried individuals. If habitat at a site was variable, we made an effort to search different
habitats, and noted general habitat characteristics for each site. Sites were sampled for 90 to 360
minutes (mean = 214.1 min). General habitat conditions were noted for each site. The length of
river searched at each site varied from 100 to 500 m. We marked sampling sites on a map, and later
recorded UTM coordinates (NAD83, Zone 15) at the approximate center of each site in ArcView*
(Appendix 1).
We sampled for unionids at 79 sites in the Mississippi River and its backwaters between River Miles
(RM) 544.5 to 558.4 from 11 to 16 September 2001 (Figure 1). In general, we concentrated samples
along channel borders, side channels, and the head and tow of islands, and avoided sampling the
navigation channel. Sites 1 to 14 were scattered throughout the Unionid Sanctuary (defined as the
area above Lock and Dam 12 (RM 556.7) from the center of the navigation channel east to the
Illinois shoreline and north to a line extending from RM 558.4 to the Blanding's Landing boat ramp).
We also sampled several sites in Crooked Slough (Figure 1). The majority of sites were sampled by
hand while diving with surface supplied air, but some areas were shallow enough to sample by
wading on handa and knees. We sampled sites for 3 to 40 min (mean = 15.5 min). Sites sampled s
10 min were abandoned due to the few live unionids collected, thus allowing greater coverage of the
study area. We also searched the shoreline for shells at several sites; this effort was not included in
the total time sampled. Substrate composition (% of coble, gravel, sand, silt, and clay) was estimated
at each site, and water depth was recorded. We recorded UTM coordinates for each site with a
Trimble Pathfinder* GPS unit (Appendix 1).
All live and most dead unionids encountered were placed in a mesh bag until the end of the search
period. Dead unionids with dried or decaying tissue, or shiny nacre and intact periostracum were
categorized as recently dead, and those with chalky nacre and warn periostracum, other than normal
umbonal erosion, were categorized as weathered dead. We recorded the length (anterior-posterior
axis) of most unionids to the nearest millimeter. Zebra mussels (Dreissena polymorpha) attached to
a unionid were counted and pulled off before the unionid was measured and returned. Listed species
were sexed if possible, and most females were checked to determine if they were gravid.
Additionally, all live L. higginsi were aged by counting discernable external annuli (Neves and
3
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Moyer 1988), and were engraved with a unique identifying number (Cawley 1990, Dunn et al. 2000).
We placed all L. higginsi at Site 26, because unionids were abundant and diverse at that site, and it
would facilitate their recovery if salvage from zebra mussel infestation were necessary. Although
they were not targeted in sampling, we also collected aquatic snails, fingernail clams (Sphaeriidae),
and Asian clams (Corbicula fluminea) when they were encountered (snails and fingernail clams were
not identified, but were vouchered). Unionid nomenclature follows Turgeon et al. (1998), and
voucher specimens were deposited in the Illinois Natural History Survey Mollusk Collection,
Champaign, Illinois.
RESULTS AND DISCUSSION
Lower Apple River
We found live unionids at every site sampled (Figure 2). In all, 559 live individuals representing 22
species were collected, and an additional seven species were collected as weathered shells (Table 1).
Three of the species (Ligumia recta, Cyclonaias tuberculata, and Elliptio dilatata) are listed as
Threatened in Illinois. Ligumia recta were collected live at four sites and comprised 4.8% of the
community. We found only weathered shells of C. tuberculata (Site 3) and E. dilatata (Sites 2, 3, 4,
and 6). Lasmigona complanata (19.0%) and Tritogonia verrucosa (18.6%) were the most abundant
species, whereas Lampsilis siliquoidea, Megalonaias nervosa, Obliquaria reflexa, Quadrula
nodulata, Quadrula pustulosa, Toxolasma parvus, and Utterbackia imbecillis were uncommon and
represented by only one or two individuals (<1% of the community each). The addition of 19 species
found during this study raises the total number recorded from the Apple River to 30 species. No
zebra mussels or Asian clams were collected in the lower Apple River.
Some of the species that we collected only as weathered shells may occur upstream of our study area
because they are often found in smaller stream reaches, i.e., Lasmigona compressa and
Venustaconcha ellipsiformis (L. compressa is recorded from sites upstream, INHS mollusk collection)
(Table 2). Other species that were once apparently more widespread in the lower river (Actinonaias
ligamentina, Elliptio dilatata, and Pleurobema sintoxia), or are generally found in medium and
larger sized rivers (Lasmigona costata and C. tuberculata), may have been lost, at least in the lower
portion of the river. Nonetheless, a majority of the species we found live had recent recruits to their
populations. Length-frequency distributions (Table 3) show that young individuals (<5 years) were
present for 59% of the species found live. This is based on species with individuals <40mm,
including small sized species with individuals <20mm, and elongate species (T. verrucosa and L.
recta) with individuals <80mm.
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Figure 2. Unionid species richness at sample sites in the Mississippi River and lower Apple River at
Lost Mound.
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Table 1. Species composition and relative abundance of unionids in the lower Apple River, Illinois. w
= weathered dead, ILT=Illinois threatened.
% Relative % Occurrence % Occurrence
Species Museum a No. live abundance (live only) (live + dead) Status
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia flava
Megalonaias nervosa
Pleurobema sintoxia
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodontoides ferussacianus
Arcidens confragosus
Lasmigona complanata
Lasmigona compressa
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Lampsilis cardium
Lampsilis siliquoidea
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
Venustaconcha ellipsiformis
No. live individuals
No. live species
Total no. species
CPUE (unionids /hour)
Effort (minutes)
29
w
w
28
2
w
1
1
15
104
3
106
x w
w
x 64
x 6
2
x
x
x
x
11
w
46
1
35
27
2
9
47
2
17
11
w
559
22
30
14.2
2355
a Illinois Natural History Survey Mollusk Collection; specimens collected at sites upstream of this study.
5.19
0.0
0.0
5.01
0.36
0.0
0.18
0.18
2.68
18.60
0.54
18.96
0.0
0.0
11.45
1.07
0.36
0.00
8.23
0.18
6.26
4.83
0.36
1.61
8.41
0.36
3.04
1.97
0.0
ILT
ILT
ILT
81.8
0.0
0.0
63.6
9.1
0.0
9.1
9.1
45.5
54.5
27.3
100.0
0.0
0.0
90.9
36.4
18.2
0.0
54.5
9.1
72.7
36.4
9.1
45.5
72.7
9.1
54.5
45.5
0.0
100.0
81.8
9.1
36.4
63.6
9.1
27.3
27.3
27.3
54.5
54.5
27.3
100.0
9.1
9.1
100.0
36.4
18.2
27.3
63.6
54.5
81.8
45.5
18.2
45.5
81.8
27.3
63.6
54.5
9.1
100.0
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Table 2. Species composition and abundance of unionids at sample sites in the lower Apple River,
Illinois. d = recently dead, w = weathered dead
Site
Species 1 2 3 4 5 6 7 8 9 10 11
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia flava
Megalonaias nervosa
Pleurobema sintoxia
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Arcidens confragosus
Lasmigona complanata
Lasmigona compressa
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Lampsilis cardium
Lampsilis siliquoidea
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
Venustaconcha ellipsiformis
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
7 1 1 4 4
w
w w w w
1 6 4 6 4 5
2
W w w
w w 1
w w 1
2 1 6 5 w 1
14 15 39 34 1
1 1
4 20 16 14 14 19
w
w
2 2 w 2 5 18
2 2 1 1
1
w w w
21 4 6 11 2
1 w w w w
1 11 2 10 5 5
6 3 14 4
d
1 2 1 2 3
w 2 15 8
w
w
w
6 4 3
3 1
w
7 1 .3
2
1
7 4 2 3 3
2 7 9 8 9
1
w
w
1
w
2
w
4 8 4 3
2
1
62 68 97 102 59 64 28 23 24 16 16
12 12 13 15 12 9 9 6 8 5 4
15 21 21 22 14 10 12 7 8 5 4
20.7 11.3 22.8 14.6 13.1 12.8 14.0 10.2 10.7 10.7 10.7
180 360 255 420 270 300 120 135 135 90 90
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Even though unionids were found throughout the study area, composition and abundance of the
community were variable along this river reach. Catch Per Unit Effort (CPUE) at sites ranged from
10.2 to 22.8 unionids/hour, and species richness ranged from 4 to 15 live species (4 to 22 including
dead species). Unionids were more species rich and generally more abundant at upstream sites
(Figure 2, Table 2). These differences may be due to the complexity and amount of available habitat
at a given site. At the sites we sampled, there was a progressive decrease in coarse sediment from
upstream to downstream, and sites with coarser substrate were mostly situated near areas with
greater topographic relief (e.g., rocky hills). In general, habitat was coarse cobble gravel substrate,
with areas of softer sediment near stream margins at Sites 1 to 4, and primarily silt and clay at
other sites (Sites 2 and 7 had small gravel shoals where most mussels were found). This is reflected
by the prevalence of soft substrate adapted species, e.g., Potamilus ohiensis and Pyganodon grandis,
at downstream sites. However, even at sites with coarse substrate, unionids were often found in
pockets of softer sediment (sometimes with leaf debris) protected from stream flow near the stream
margin. Several species, including L. recta, were found in this habitat. It is also possible the fish
community at upstream sites was more diverse or abundant in response to habitat structure, thus
having a positive affect on the unionid community. This may also explain why unionids at
downstream sites were almost exclusively found along the stream margins, where substrate was
likely more stable (as compared to mid channel), and woody debris was often found, thus providing
habitat for fishes.
Mississivpi River
We found live unionids throughout most of the study area (81.0% of the sites sampled) (Figure 2).
Overall, 2,440 individuals representing 26 species were collected. An additional eight species were
collected as weathered shells, and three species are represented by museum specimens not found
during this study (Table 4). We collected live individuals of the Federally endangered L. higginsi
and Illinois Threatened Ellipsaria lineolata and L. recta, and weathered specimens of the Illinois
Threatened C. tuberculata, E. dilatata, and Fusconaia ebena and Illinois Endangered Plethobasus
cyphyus. Other species collected live include the Iowa Endangered P. sintoxia and Iowa Threatened
Strophitus undulatus (Table 4). Five species are recorded (with vouchers) for the first time from this
reach, Anodonta suborbiculata, C. tuberculata, L. costata, P. sintoxia, and Utterbackia imbecillis,
increasing the total number recorded from the area to 37 species. Based on this total, and the
number of live species we collected, up to 30% of the historic fauna may have been lost from the area.
In reality, this percentage is likely lower because it is doubtful we collected all the species that are
extant in the area, although it is unlikely this number could be increased by more than 4 or 5
species. Additionally, some of the species that occurred historically in this reach were likely
marginal residents at best, i.e., Alasmidonta marginata, Elliptio crassidens, and L. costata.
9
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Table 4. Species composition and relative abundance of unionids in Mississippi River at Lost
Mound, Illinois and Iowa. w = weathered dead, FE=Federally endangered, ILE=Illinois
endangered, ILT=Illinois threatened, IAE=Iowa endangered, IAT=Iowa threatened.
% Relative % occurrence % occurrence
Species Museum a No. live abundance (live only) (live + dead) Status
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio crassidens
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Alasmidonta marginata
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis siliquoidea
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
856
w
w
w
224
32
w
1
20
23
52
159
w
2
8
20
w
147
1
7
32
w
9
149
6
w
29
11
436
146
3
16
17
24
42
2440
26
37
119.7
1223
35.08
0.00
0.00
0.00
9.18
1.31
0.00
0.04
0.82
0.94
2.13
6.52
0.00
--i
0.08
0.33
0.82
0.00
6.02
0.04
0.29
0.00
0.37
6.11
0.25
0.00
1.19
0.45
17.87
5.98
0.12
0.66
0.70
0.98
1.72
64.6
0.0
0.0
0.0
39.2
15.2
0.0
1.3
6.3
15.2
24.1
44.3
0.0
----
2.5
8.9
19.0
0.0
41.8
1.3
3.8
0.0
3.8
41.8
5.1
0.0
19.0
11.4
51.9
38.0
3.8
12.7
8.9
13.9
20.3
81.0
73.4
5.1
---- m
5.1
10.1
51.9
22.8
1.3
5.1
11.4
25.3
30.4
54.4
3.8
2.5
16.5
25.3
1.3
55.7
3.8
10.1
5.1
8.9
51.9
5.1
3.8
49.4
16.5
59.5
45.6
21.5
27.8
17.7
19.0
30.4
ILT, IAT
ILT
ILT
ILT
ILE, IAE
IAE
IAE
IAT
ILT, IAT
FE, ILE, IAE
IAE
ILT
88.6
C. A. Mayer, pers. comm.a Illinois Natural History Survey Mollusk Collection, and K. S. Cummings and
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Amblema plicata was by far the most abundant and widespread species, comprising 35.1% of all
individuals collected, which is essentially a universal finding among recent unionid studies in the
upper Mississippi River (e.g., Fuller 1980, Theil 1981, Havlik 1983, Miller 1988, Holland-Bartels
1990, Hornbach et al., 1992). Other relatively abundant species included 0. reflexa (17.9%),
Fusconaia flava (9.2%), Lampsilis cardium (6.1%), Quadrula quadrula (6.5%), Pyganodon grandis
(6.0%), and Obovaria olivaria (6.0%). These were also some of the most broadly distributed species
in the study area along with Leptodea fragilis, L. complanata, P. ohiensis, Q. pustulosa, Q. nodulata,
Truncilla donaciformis, and Truncilla truncata (Table 5). Species that were relatively rare (<10
individuals) included P. sintoxia, A. suborbiculata, Arcidens confragosus, S. undulatus, U. imbecillis,
E. lineolata, L. higginsi, and Potamilus alatus (Table 4).
Length frequency distributions for each species (Table 6) indicate that most members of the
community had recent recruits to their populations. Of the 26 species found live, 73% had young (55
years) individuals. This was based on species with individuals <40mm, including small sized species
with individuals <20mm. Also included in this group are the fast growing Anodontines, A.
confragosus and P. grandis, which had individuals 44 and 59 mm in length, and L. higginsi which
had three individuals aged <4 years (43, 50, and 62 mm in length).
Although unionids were found at a majority of sites, abundance was variable. Unionids were absent
or sparse (525 unionids/hour) at 42% of the sites sampled. At sites with unionids, CPUE ranged
from 2.3 to 402.0 unionids/hour. There were 27 sites (34.2%) with CPUE >100 unionids/hour, and 14
sites (17.7%) with CPUE >200 unionids/hour (Figure 3, Table 5). Unionids were most abundant at
Site 56 (CPUE = 402.0 unionids/hour), and abundance at Sites 3, 26, 55, 66, and 67 was >300
unionids/hour. Of the sites with CPUE 2100 unionids/hour, 18 had >10 live species (Figure 2, Table
5). Unionids were most species rich at Sites 26 (16 species) and 39 (14 species), Sites 3, 13, 23, 40,
and 55 had 13 species each, and Site 67 had 12 species. Thus, Sites 3, 26, 55, and 67 (see Site 66
also), had the most abundant and species rich communities. It is important to note, however, that
the small amount of time spent at a given site was insufficient to get an accurate estimate of species
richness. This is illustrated by our collection of only two live species at Site 15 at Bellevue, Iowa,
even though there is a diverse, albeit sparse, unionid bed in this vicinity. A one-day study by
Ecological Specialists, Inc. (2000), found 389 individuals of 18 species including 14 live L. higginsi.
The short amount of time we spent at this site resulted in our finding few individuals. Nonetheless,
the finding of up to 16 species and over 100 live unionids in as little as 20 min. at some sites shows
that very diverse beds occur in the area.
11
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Figure 3. Unionid abundance at sample sites in the Mississippi River and lower Apple River at Lost
Mound.
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Table 5. Species composition and abundance of unionids at sample sites in the Mississippi River at
Lost Mound, Illinois and Iowa. d = recently dead, w = weathered dead.
Site
Species 1 2 3 4 5 6 7 8 9 10
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
50 74 13 d 1 12 23 53
22 12
1 1
w
4
6 11
2
1 2
2 1
1
w 8
1 3
4 d
2 2 2
2 1 2
w 1
1 6 2
1 3 d
16
2 5
w
w
17
w
w 1 1 d
w
w
w
8 29 65
1
w
1
5
1 5
To. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
3 112 117
2 10 13
2 14 13
22.5 268.8 351.0
8 25 20
50 0 5 43 61 137 10
9 0 4 10 8 10 5
11 1 10 11 8 12 7
100.0 0.0 30.0 129.0 244.0 274.0 40.0
30 5 10 20 15 30 15
13
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Table 5. Continued.
Site
Species 11 12 13 14 15 16 17 18 19 20
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
4 9 2
w
1
12
1
1
3013
w1 w
w
w
w
w
w
w
w
w
ww
6 w
w
w
w 3
2 w
w
w
w
w
w
w
w
w
6 d
7
1 2
1
w
2
4 w
w
w
w
w
w
d
2
32 2 70 22 4 0 3 0 0 1
8 2 13 4 2 0 2 0 0 1
9 2 15 6 15 1 2 15 0 5
128.0 15.0 233.3 66.0 16.0 0.0 15.0 0.0 0.0 12.0
15 8 18 20 15 10 12 20 8 5
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Table 5. Continued.
Site
Species 21 22 23 24 25 26 27 28 29 30
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamer tina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
3 4 3 4 38
w
w
3w 1 15
1 1
w 2
9
1 1
w
1 2
w
w 1
2 w w w 2
2
w 1 4
1
w
1
8 10
22
d 1
2 10
3
1 1
13
2 10
w
w 1
14
5
7
84.0
10
15 58 0 16 115 0 0 10 0
4 13 0 8 16 0 0 3 0
11 14 1 14 16 0 0 3 1
45.0 139.2 0.0 48.0 345.0 0.0 0.0 30.0 0.0
20 25 5 20 20 5 5 20 5
15
w
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Table 5. Continued.
Sncipes
Site
31 32 33 34 35 36 37 38 39 40
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
11 29
w
w
w
5 18
w
w
w
w
w
w
w
w
w
w
w
5 w
w
2
1 11
1
26 13
14
10
w
2 w w
w
1 w w
1
8 1 w
w
w
14 6 18
2
2 1
1
8
1
1 2
1 2 13
1 1
14
15
1 w 2
2 11
6
w w
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
81
11
17
243.0
20
85 0 34 1 1 2 36 51 79
11 0 11 1 1 1 7 14 13
12 0 11 4 18 1 7 16 14
255.0 0.0 102.0 12.0 4.0 24.0 144.0 153.0 118.5
20 5 20 5 15 5 15 20 40
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Table 5. Continued.
Site
41 42 43 44 45 46 47 48 49 50
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
21 214 12
5 1
3
w
1
2 w
13 5w
2 14
10
7
w
w
w
1
w
d d
w
w
35 48 0 11 0 0 45 8 1 6
8 6 0 7 0 0 5 3 1 6
11 6 0 10 0 0 7 4 3 10
123.5 144.0 0.0 33.0 0.0 0.0 90.0 24.0 6.0 36.0
17 20 5 20 5 5 30 20 10 10
17
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Table 5. Continued.
Site
51 52 53 54 55 56 57 58 59 60Species
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
23 26
1 3
1 2
4 36 106 10 33
25 14
1
7 1
w
2
15 13 8 3
1
4 13
w
6 12 w
w
w
w
w
2 w
6
w
5 1 .5 9
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
w
13
2
dw
w
d 3 1
1
1 1
0 44 45 15 100
0 6 5 3 13
0 7 8 3 17
0.0 88.0 135.0 45.0 300.0
3 30 20 20 20
4 33 13
4
w
d
1
1 w
134 78 84 1 5
10 10 10 1 2
12 11 11 18 2
402.0 234.0 252.0 2.3 15.0
20 20 20 26 20
18
1 2
w d d
w
d
w
w
d
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Table 5. Continued.
Site
61 62 63 64 65 66 67 68 69 70Soecies
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
8 16 w 6 w 46 68
5 3
w
w w
1
w 2
w
w
1 1
1 1
w
w
w
w
w 14 21
w
2
w
w 1 2
w
w
w
w
1 4 w
d
w
8 16
w w
3
w
1 d d
d w 35 18
24 3
1 w
d d 4
d d
w
w w 1 1
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
18 27 1 17
6 7 1 5
11 12 3 16
108.0 64.8 6.0 51.0
10 25 10 20
0 151 147
0 11 12
7 12 13
0.0 348.5 352.8
5 26 25
1 10 3
1 6 2
13 7 2
6.0 40.0 25.7
10 15 7
19
w
w
1
w
w 1
d
w 1
w 5
-, - --- - -- --- -
Sietman et al., 2002
Lost Mound Unionids
Table 5. Continued.
Site
71 72 73 74 75 76 77 78 79
Subfamily Ambleminae
Amblema plicata
Cyclonaias tuberculata
Elliptio dilatata
Fusconaia ebena
Fusconaia flava
Megalonaias nervosa
Plethobasus cyphyus
Pleurobema sintoxia
Quadrula metanevra
Quadrula nodulata
Quadrula pustulosa
Quadrula quadrula
Tritogonia verrucosa
Subfamily Anodontinae
Anodonta suborbiculata
Arcidens confragosus
Lasmigona complanata
Lasmigona costata
Pyganodon grandis
Strophitus undulatus
Utterbackia imbecillis
Subfamily Lampsilinae
Actinonaias ligamentina
Ellipsaria lineolata
Lampsilis cardium
Lampsilis higginsi
Lampsilis teres
Leptodea fragilis
Ligumia recta
Obliquaria reflexa
Obovaria olivaria
Potamilus alatus
Potamilus ohiensis
Toxolasma parvus
Truncilla donaciformis
Truncilla truncata
1 15 1 12 5
w
w
1
1
1 3
1 w 1
w
1 2 3 1 11 5
d 2
2
1 7
2 3 1
1 3
2 5
w
1
14
6
w
w
w
No. live individuals
No. live species
Total no. species
CPUE (unionids/hour)
Effort (minutes)
4 32 19 4 34
3 7 7 3 8
3 9 9 3 11
48.0 96.0 51.8 24.0 102.0
5 20 22 10 20
38 1 0 3
8 1 0 3
12 1 0 4
99.1 12.0 0.0 18.0
23 5 5 10
20
w
1
1
Table 5. Continued.
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Sites with abundant and species rich communities were found throughout the study area, but there
was no clear association between abundance of unionids and the habitat characteristics we recorded,
a finding similar to other studies (Strayer 1981, Holland-Bartels 1990, Strayer and Ralley 1993).
There was a non-significant negative correlation (Pearson) between the percentage of boulder,
cobble, and gravel and unionid abundance, whereas unionid abundance was positively correlated
with sand and silt (silt was significant [P = 0.05] but sand was not). There were abundant unionid
communities at a couple of sites with modest (20 to 40%) components of gravel and cobble, but sites
with the coarsest substrate generally had few unionids. Cawley (1990) made a similar observation.
Substrate composition in this reach was predominantly sand, usually mixed with silt and clay, and
therefore the majority of sites with CPUE of >100 unionids/hour were composed of these substrates.
There were also many sites composed of sand, silt, and/or clay that had few or no unionids. There
was a significant (P = 0.017) negative correlation between water depth and unionid abundance, e.g.,
most sites (64%) with CPUE >200 unionids/hour were in shallow water <4 feet, even though only
39% of the sites sampled were <4 feet deep (not including 7 sites where depth was not measured).
However, there were more sites at this depth range with sparse or no unionids. Thus, there were
trends between some habitat variables and unionid abundance, but they provide little predictive
value.
Unionid Sanctuary
A diverse and abundant unionid community occurs in the Unionid Sanctuary, and live unionids were
found at nearly all of the sample sites. In all, 664 individuals of 20 species (22 species including
weathered shells) were found, including one live L. higginsi. When added to collections made by
Cawley (1987, 1990), live individuals of 25 species have been recorded from the Sanctuary (Table 7).
Amblema plicata (36.6%), 0. reflexa (23.8%), and Q. quadrula (12.7%) were the most abundant
species, while L. complanata, L. higginsi, P. alatus, and T. parvus were rare (<0.5%). Utterbackia
imbecillis was found live only in the Sanctuary (it was found freshly dead at one downstream site
[Table 5] and was also collected live in the lower Apple River [Table 2]). Megalonaias nervosa, Q.
quadrula, L. fragilis, and 0. reflexa were proportionately more abundant in the Sanctuary than at
other study sites downstream. Of the 14 sites sampled in the Sanctuary, five had CPUE >200
unionids/hour, and three additional sites had CPUE >100 unionids/hour. Five sites had >10 species
(13 species were found at 3 sites) (Figures 2 and 3, Table 5).
Species richness of unionids in this study was equal to that of Cawley (1987, 1990) (Table 7). This as
well as the fact that unionids are quite abundant in the Sanctuary, indicates that zebra mussels
have not severely impacted the unionid community, even though zebra mussels were found to be
most prevalent in the Sanctuary during this study. Nonetheless, there were some differences in
22
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Table 7. Species composition and relative abundance (%) of unionids in the
upper Mississippi River Pool 12 Unionid Sanctuary, Illinois. w =
weathered dead
Species This study Cawley (1990) Cawley (1987)
Subfamily Ambleminae
Amblema plicata 36.62 36.06 21.05
Elliptio dilatata 0.35
Fusconaia flava 7.20 5.67 6.67
Megalonaias nervosa 4.38 6.46 2.46
Quadrula metanevra 2.52
Quadrula nodulata 0.63 5.51
Quadrula pustulosa 0.94 1.89 8.42
Quadrula quadrula 12.68 20.94 7.72
Subfamily Anodontinae
Arcidens confragosus 0.63 1.10
Lasmigona complanata 0.31
Pyganodon grandis 1.72 4.09
Strophitus undulatus 1.05
Utterbackia imbecillis 1.10 0.47 14.39
Subfamily Lampsilinae
Ellipsaria lineolata 1.4
Lampsilis cardium 1.72 0.79 1.05
Lampsilis higginsi 0.16 0.31 1.05
Lampsilis teres w
Leptodea fragilis 2.50 0.47 12.28
Ligumia recta w 3.51
Obliquaria reflexa 23.79 3.62 3.86
Obovaria olivaria 1.56 0.16 5.26
Potamilus alatus 0.16 4.25 2.46
Potamilus ohiensis 0.94 0.47
Toxolasma parvus 0.16
Truncilla donaciformis 1.10 0.63 1.4
Truncilla truncata 1.72 4.57 5.61
No. live individuals 639 635
No. live species 20 19 18
Total no. species 22 19 18
23
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community composition among the studies. We recorded L. complanata and T. parvus in the
Sanctuary for the first time, but we did not collect E. lineolata, E. dilatata, L. recta, Quadrula
metanevra, and S. undulatus, as did Cawley (1987, 1990). There were also some differences in the
relative abundance of some species among these studies, the most notable being the higher
percentage of 0. reflexa in this study, and the higher percentage of U. imbecillis and L. fragilis by
Cawley (1987). Most of these differences are likely due normal sampling variation, or possibly
differences in the location of sample sites. Cawley's collections were along the margin of the river
channel, whereas many of our sites were scattered in other parts of the refuge among patches of
emergent vegetation.
Habitat at sample sites in the sanctuary was mostly composed of a mixture sand, silt, and clay.
Sites where unionids were most abundant included shallow sand flats interspersed between
emergent vegetation, the channel border near islands, and along the dam (Figure 3, Table 5). It is
noteworthy that a significant unionid community occurs directly above the dam. Habitat above
dams are generally considered poor due to the accumulation of deep sediments, which can smother
unionids (Ellis 1936) and alter the habitat of their host fish (Fuller 1974). It is possible that periodic
flooding removes excess sediment, or the hydrology of this area does not allow excess sediment to
accumulate.
Zebra mussels
Live zebra mussels were generally uncommon and not abundant throughout most of the study area
(Table 8). Zebra mussels were collected at only 35.9% of the sites that had live unionids, and were
generally most common where unionids were most abundant. Overall frequency of zebra mussel
infestation on unionids was 9.1%, with an average of 0.35 (± 1.8 SD) zebra mussels per unionid.
Zebra mussels were most prevalent in the Unionid Sanctuary, particularly at Sites 11 and 13 (Table
8). Overall, 96.0% of the zebras collected during the study were from the sanctuary, and 89.6% of
unionids infested with zebra mussels were collected in the Sanctuary. Live zebra mussels were
rarely found at other sites above or below the dam.
The unionid bed along the sand bluff below Crooked Slough (Sites 59, 60, 63, 64, and 65) appears to
have been heavily impacted by zebra mussels. We found numerous freshly dead unionid shells with
dried tissue, as well as zebra mussel shells, washed on the bank in the form of a windrow at Site 59.
Empty zebra mussel shells were abundant on the river bottom in this area, and few live unionids or
live zebra mussels were collected. These observations are consistent with other reaches of the upper
Mississippi River where an extensive zebra mussel die-off was reported during late summer 2001.
24
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Table 8. Level of zebra mussel infestation on unionids from sample sites in the
Mississippi River at Lost Mound, Illinois and Iowa.
Zebra mussels / unionid Total Frequency of No. of
Site Mean SD zebra mussels infestation (%) unionids
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
0
0.23
0.44
0.76
0
0
0.77
0.10
0.19
1.60
7.91
0.50
4.54
2.27
0
0
0.33
0
0
0
0
0
0.10
0
0
0.02
0
0
0
0
0
0.02
0
0
0
0
0
0.11
0
0
0
0.70
1.03
1.41
0
0
1.32
0.31
0.58
2.76
7.57
0.71
5.83
3.48
0
0
0.58
0
0
0
0
0
0.36
0
0
0.13
0
0
0
0
0
0.15
0
0
0
0
0
0.46
0
0
0
25
52
38
0
0
33
6
26
16
253
1
318
50
0
0
1
0
0
0
0
0
6
0
0
2
0
0
0
0
0
2
0
0
0
0
0
4
0
0
0
12.5
23.9
40.0
0
0
39.5
9.8
12.4
30.0
78.1
50.0
78.6
54.5
0
0
33.3
0
0
0
0
0
8.6
0
0
1.7
0
0
0
0
0
2.4
0
0
0
0
0
5.6
0
0
3
112
117
50
0
5
43
61
137
10
32
2
70
22
4
0
3
0
0
1
14
15
58
0
16
115
0
0
10
0
81
85
0
34
1
1
2
36
51
79
25
Sietman et al., 2002
Lost Mound Unionids
Table 8. Continued.
Zebra mussels / unionid Total Frequency of No. of
Site Mean SD Zebra mussels infestation (%) unionids
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
Total
0
0
0
0
0
0
0.02
0
0
0
0
0
0.04
0
0.01
0.03
0.01
0
0
0
0
0
0
0
0
0.01
0
0
0
0
0
0.29
0
0
0
0
0
0
0
0.35
0
0
0
0
0
0
0.15
0
0
0
0
0
0.30
0
0.10
0.17
0.11
0
0
0
0
0
0
0
0
0.08
0
0
0
0
0
1.30
0
0
0
0
0
0
0
1.85
0
0
0
0
0
0
1
0
0
0
0
0
2
0
1
4
1
0
0
0
0
0
0
0
0
1
0
0
0
0
0
9
0
0
0
0
0
0
0
852
0
0
0
0
0
0
2.2
0
0
0
0
0
2.2
0
1.0
3.0
1.3
0
0
0
0
0
0
0
0
0.7
0
0
0
0
0
6.3
0
0
0
0
0
0
0
9.1
35
48
0
11
0
0
45
8
1
6
0
44
45
15
100
134
78
84
1
5
18
27
1
17
0
151
147
1
10
3
4
32
19
4
34
38
1
0
3
2440
26
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Although we did not examine each specimen of Dreissena closely, it is possible some were quagga
mussels (Dreissena bugensis). A dead specimen tentatively identified as D. bugensis was collected at
Site 77.
Listed Species
Live or dead specimens of 12 Federal, Illinois, or Iowa listed species were collected during this study.
The following are brief accounts for each of these species.
Cyclonaias tuberculata (Illinois Threatened, Iowa Threatened)
A species of medium and large rivers (Cummings and Mayer 1992), historically the purple wartyback
was widely distributed, although not abundant, in the upper Mississippi River (van der Schalie and
van der Schalie 1950), but now is rarely found; the last live specimen was apparently collected in
1991 (Havlik and Sauer 2000). Weathered shells of the purple wartyback were collected at four sites
in the Mississippi River and a single weathered valve was found at Site 3 in the lower Apple River.
It is unlikely that this species is extant at Lost Mound.
Ellipsaria lineolata (Illinois Threatened, Iowa Threatened)
Found primarily in larger rivers, the butterfly is common throughout much of the upper Mississippi
River (Hornbach et al. 1992). It was found live at Mississippi River Sites 23, 31, and 39, and
recently dead at Site 59 in this study, and comprised 0.37 % of the unionid community. The
butterfly could easily occur in any of the species-rich beds in the area.
Elliptio crassidens (Illinois Threatened)
Historically, the elephant ear was sufficiently rare that van der Schalie and van der Schalie (1950)
did not consider it a regular part of the upper Mississippi River fauna. Live specimens have not been
collected from the river since 1987 (INHS mollusk collection) and no specimens were found during
this study, but it is represented by museum material from this river reach (K. S. Cummings and C.
A. Mayer, pers. comm.). It is unlikely that this species is extant at Lost Mound.
Elliptio dilatata (Illinois Threatened)
The spike is a widespread species found in small streams as well as large rivers (Cummings and
Mayer 1992). It was apparently well distributed in the lower Apple River where it was collected as
weathered shells at four sites (it has also been collected at two sites above Hanover [INHS mollusk
collection). Weathered specimens were also collected at four sites in the Mississippi River. One live
specimen was recently collected by Cawley (1987) in the Unionid Sanctuary at RM 558.
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Fusconaia ebena (Illinois Threatened)
The ebony shell was historically the dominant unionid in the upper Mississippi River (Coker 1919,
Baker 1928, Theler 1987), but is now rare, especially above Lock and Dam 19 at Keokuk, Iowa,
which blocks the migration of its primary host fish, skipjack herring (Alosa chrysochloris) (Kelner
and Sietman 2000). Weathered valves of the ebony shell were found at eight sites during this study,
but it is doubtful if it still extant at Lost Mound.
Lampsilis higginsi (Federally Endangered, Illinois Endangered, Iowa Endangered)
One of the first unionids to be given Federal protection, the upper Mississippi River and St. Croix
River are the remaining strongholds for the Higgins eye mussel (Havlik 1981). Higgins eye were
found live in low numbers (1 to 3 individuals) at Sites 2, 23, 26, and 39, and it also occurs in good
numbers below Lock and Dam 12 (Cawley 1990, Ecological Specialists, Inc. 2000). Recent
reproduction was evident as three individuals were estimated at <4 years old (Table 8). Cawley
(1990) also found considerable evidence of ongoing reproduction in the population. Given that L.
higginsi generally occurs in the most species rich areas, it could potentially be found at any of our
sites that had 10 or more species.
Table 9. Specimen data for Lampsilis higginsi collected in the Mississippi River at Lost Mound, Illinois and
Iowa.
Collection Reproductive
ID no. site Length (mm) Age Sex condition
INHS 1 2 89 14 M
INHS 2 26 85 11 M
INHS 3 39 43 3 F?
INHS 4 26 50 4 F marsupia charging
INHS 5 23 62 4 M
INHS 6 26 74 9 F gravid
Lampsilis teres (Iowa Endangered)
The yellow sandshell is a widespread species that is sometimes split into two subspecies or
morphotypes (Turgeon et al. [1998] group these together); a rayed, generally smaller river morph (L.
t. teres, slough sand shell), and a rayless, mostly big-river morph (L. t. anodontoides yellow sand
shell) (Oesch 1995, Parmalee 1967). Although both forms were historically common in the upper
Mississippi River (van der Schalie and van der Schalie), L. teres now appears to be less abundant
(Hornbach et al. 1992 [did not distinguish between the two]), but is still occurs sporadically. Only
weathered shells of L. teres were found at three sites during this study, but it is possible this species
is still extant at Lost Mound.
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Ligumia recta (Illinois Threatened)
A widespread species of medium and large rivers (Cummings and Mayer 1992), the black sandshell
presently occurs in only a third of the drainages it historically occupied in Illinois (Cummings and
Mayer 1997). It is still commonly found throughout the upper Mississippi River, which likely has
some of the best remaining populations in the Midwest. Ligumia recta were relatively common at
Sites 1 to 4 in the Apple River (4.8 % of the overall community), and occurred in low numbers at nine
sites (15, 23, 25, 26, 36, 39, 69, 73, and 79) in the Mississippi River. This species could occur at any
reasonably suitable site in the area.
Plethobasus cyphyus (Illinois Endangered, Iowa Endangered)
A species of medium and large rivers, the bullhead was apparently never abundant in the
Mississippi River (van der Schalie and van der Schalie 1950). Only a single weathered valve was
collected at Site 36 during this study. Given this species still occurs infrequently in the Mississippi
River (Hornbach et al. 1992, INHS mollusk collection), it is possibly still extant, but rare at Lost
Mound.
Pleurobema sintoxia (Iowa Endangered)
A widespread species of medium and large rivers (Cummings and Mayer 1992), van der Schalie and
van der Schalie (1950) did not consider it a regular part of the upper Mississippi River fauna, but it
is still occasionally found (Havlik 1983, Holland-Bartels 1990, Hornbach et al. 1992, INHS mollusk
collection). Its range is greatly reduced in Iowa interior streams (Frest 1987), but is found
occasionally in the northern two-thirds of Illinois (Cummings and Mayer 1997). A single specimen
was collected live at Site 39 in the Mississippi River; a relatively young individual, being only 50 mm
in length. Weathered specimens were found at three additional sites in the Mississippi River and
three sites in the lower Apple River.
Strophitus undulatus (Iowa Threatened)
A species found in small creeks to large rivers (Cummings and Mayer 1992), the creeper is generally
not abundant, but is widely distributed in the upper Mississippi River (van der Schalie and van der
Schalie 1950, Hornbach et al. 1992) and interior streams of Illinois (Cummings and Mayer 1997) and
Iowa (Frest 1987). In this study, one live specimen was collected at Mississippi River Site 55, and it
was present in low numbers at Sites 1 to 4 in the lower Apple River.
Tritogonia verrucosa (Iowa Endangered)
Widespread and sometimes abundant in interior Illinois streams (Cummings and Mayer 1997), the
pistolgrip was collected live at six sites in the lower Apple River and comprised 18.6 % of the
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community. It was most abundant at sites in the upstream portion of the study area that had
coarser substrate, although it was often collected at the stream margin in soft sediment. Historically
common throughout the upper Mississippi River (van der Schalie and van der Schalie 1950), this
species is now rare. It was collected only as weathered shells at three sites in this study. Evidently
extirpated from several Iowa streams, it survives only in few localities (Frest 1987).
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Appendix 1. UTM coordinates (NAD83, Zone 15) for sample sites in the Mississippi River and lower
Apple River at Lost Mound. Data recorded with a Trimble Pathfinder®.
Site X Y Site X Y
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
217473.93606 4685904.65773
217682.72357 4686055.68571
217760.28023 4686139.03338
218764.33786 4686052.49234
219438.47646 4686597.36022
219497.83920 4686606.41404
217690.62328 4685687.70003
219140.03438 4685933.05482
219137.47553 4685649.41151
218627.03950 4685249.88497
218239.32687 4685155.75238
217731.72248 4685008.16971
218161.73147 4684621.04035
219042.02405 4684948.70170
217797.46923 4683813.34415
218683.79985 4683955.41692
218647.43277 4683357.13565
218365.66232 4682790.42612
218826.00800 4683060.63682
219408.12520 4683383.47079
219005.53729 4682805.31768
218557.46814 4682523.71612
218660.12588 4682337.94788
220391.54513 4682903.72267
218801.48530 4681907.54392
219095.46658 4681815.05282
219591.26161 4682018.77762
221201.82925 4682195.30304
220254.56209 4681262.00443
221009.44128 4681437.59370
220055.64212 4680864.36225
220361.29932 4680794.83660
221299.20232 4680606.86677
220832.25659 4680190.73228
220671.81585 4680054.37514
220459.07684 4679878.96434
221329.65359 4679492.04877
221608.25415 4679364.98043
221093.80628 4678927.81118
222411.34151 4679384.05769
1\
Apple River
1 228867.85097 4683397.01212 7 231611.62312 4678145.16387
2 229883.92002 4682398.57550 8 232445.03117 4676502.45462
3 229455.78247 4681013.87836 9 232465.69418 4675793.02462
4 230609.46716 4679505.47866 10 232445.03117 4675248.89871
5 229803.60979 4678410.33916 11 233288.77073 4674615.23308
6 230471.71377 4677811.11188
vlississippi River
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
221919.72744
222003.04804
222054.73466
222491.80530
222360.74447
222691.05763
223339.01342
223693.08895
223903.83716
222384.26947
223386.58887
224127.52017
224408.21148
224323.76077
224353.36599
224978.07391
224961.46365
224885.92486
225623.99176
225725.05068
225128.12766
225845.17857
226187.29031
226517.13796
226893.72676
227960.07048
228330.06307
228676.88706
229515.43303
229666.37074
229911.44319
230533.82677
230173.57322
231411.45967
231704.46460
231395.14450
231872.93904
232224.81067
232572.51865
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4678292.81294
4678419.89261
4678542.20562
4678861.09420
4678585.15645
4678759.71448
4679380.85988
4679585.36402
4679673.07014
4678043.23006
4678138.49679
4679076.04866
4678935.80538
4678723.38774
4678006.56699
4678273.08127
4677927.21758
4677193.32860
4677277.34450
4677247.30119
4676791.68284
4676435.66352
4676755.50627
4676563.42290
4676452.74723
4676028.24189
4675640.36304
4674703.05437
4674793.27512
4675212.04019
4674986.53492
4675021.67268
4674069.51362
4674574.27025
4674383.88772
4673714.68134
4674006.27568
4674012.86794
4673634.36035
